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Abstract of JP8077916 

PURPOSE: To provide a cold cathode electron 
source element which can be driven in low 
voltage and by which a high emission current 
is stably obtained and which is excellent in 
workability of a cold cathode and by which the 
large area of the element is realized by 
forming the cold cathode as specific 
constitution in the cold cathode electron 
source element having the cold cathode on a 
board. 

CONSTITUTION: In a cold cathode electron 
source element having a cold cathode 10 on a 
board 1, the cold cathode 10 is composed of a 
cold cathode base material 4 and conductive 
particles 8 which are dispersively contained in 
this cold cathode base material 4 and are 
formed of conductive materials having a 
particle diameter smaller than the thickness of 
the cold cathode 10 and whose work function 
is lower than work function of the cold cathode 
base material 4, and these particles 8 are 
dispersed in a substantially mutually separated 
condition, and these particles 8 are also 
exposed to a surface of the cold cathode 10. 
Preferably, an average particle diameter found 
from X-ray diffraction of these particles 8 is set 
in 0.05 to 50nm, and they are contained by 1 
to 50 volume % in the cold cathode base 
material. 
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^l^iLtli, TiCtTi> TiCiMo, Ta 20 
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u, A 1 , Ti, Z r, Nb, Hf, Ta, WSrftO 

; T a N fc N b , ZrN tWO«^*OJ: 0 »C, 
Ti, Zr, N b , Mo, Hf, Ta, W^OJl#^Jl 
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«§uti*fc&« 1 oSEffiKianui 2 ixsi -j 9 y 

[0 0 5 0] Ell 2tc^^tr.*J:7lc, mv§2 
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G 1 1 1 t tc, ^ft***ORJBttstr^ G 2 

tiIi:SiLfc2o©*-y? h£fl§v>, *i^Rj&tt*r 
Ao 

[0 0 5 3] £<Oi -5 K, y * 'J >VtRl& 
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*»je*4. m^e l±y- l-SI 7 bOffcfflK J: 
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*m$*0. 3 Arm KjftjRUtlgffl 0 t Ltz 0 
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[0076] z\<D i. 7 \zlx, minftmrnm^mm* 
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M m tLtZo tfz, J^Pt®twi5lt4T i CSf^T^S 
SliX RDOT i C (2 0 0) MV-?frb 5nmaJS, 
T E MfJt* t, O-^Je^O^^gli 5 nmflJKT* o 
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(±2 5#«%eBET*9fc. *iJ. T i COft^B^Skli 
3. 5 3eV, N i <Ofty§5Stli 4 . 5 0eV-r*4 o 
[0 0 7 7] rottRSm^aSFf-Kov^T, m^fedi 
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LtZo itz. xf l/>^o^to*)i:^^>*^, 7*o 
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TjftRL, S i O2 Ri »J 4*r- h&B® 1 4 b 
CrIJ:5 4*y-Hi7bt3g«U. £C0^U 
v*^. h 5 co±(Cli/p;SftS i O2 Rl 4 a J3 J: t/>PS4 
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m& \z H It h »MUS 3<OTEMII^Sr=?To/>ro 
fi£RB#<0T i C3E««i, RJP*«5niii:**KWv»fc*, 
SI4tIi:T i C* s mSLrjfll^-C{i4<, A««jt 

^£S&*£iflT i CWKIT^S; ktffrfritZo ZtHZ 

LTiJt), U*4*ix-r#iO«HET i C^&^F-liT^e 
S«9 5 nm<0#^ B B B T*-=. fc. 
[0 0 9 8] C<0± -9 4JS B B B ^<OIo)±{i, XRDWS* 

cattt^oeaiisniwSR-ciofc. ±E©*?KU»t 

4^Pfi® 1 0 ty- H£Si:OSBSSd Ii0. 4^«U 
/Co S/cT i CST-ON i -v h 'J 7?*Ctt1"«fl'frl2 

[0 0 9 9] iOitltffilfilSR^ConT, 
%JSLT-C*ofco *3t, 1 0 0 0 Of 4 0mA 

8 ov #2c*»e»m?ftajWiB**i., i*a*issEtt* f 2 

0 0 0 Of 7 -/S/c*) 1 OmASR-Cio/So 
[0 10 0] inii, ttWa4 t ft<, J: 
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Wtttfti^fcj&'TSfc fc*i*o 4fc, 

<> Sffi^v^L^tB«BJ-*S^*ir x <£P4ffil 0<DJS 

[0101] 5 

Hifeta|4 O^BtffiW^SSE^-O^ftfifflaMM 3 *JWT 
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1% -9->:/Mlo. 1 f«4, N i m (2 OnmJJ) t T i C 
JR (1 OnmU) i: S- C <0JHT-^ 1 OBf^SfliL 20 

tz 0 ^<om^> mmm4 tmcmi 7i:^?nsxM? 

I4HJ&0II4 t[5I^i: Lfwo 
[0 1 0 2] >7/Hto. 2Tli, N il (2 0 

nrnV) £T i CR (5nmH) t £ Z. <DMX'& 1 0 ifo 
SSaiLfc. ^<7)*§-g\ 01 7 \Z7F%fi2>?>'*y 9 'J 
>^S»**sv»Ta«11i(w<> v ^-SrBEfiLfc- 

[ 0 1 0 3 ] -tfB-9- > -f)Wo. l,No. 2Kov>TOX- 30 
RDO*£3l£®2 9(C^-t 0 

[0 10 4] 02 9«S**?>, II->1-^-^ 
V^l^fflV^TSiti^T i C, Ni 

tyt-^-^SltW, S«l Ktt1-<2>^ B B B «C 

[0105] mnM 6 

HMsmofcHfSm^SS^-fcis^T, Oil 

m. 1 1 writes i 02<om^mi:'^^"t^^<ob l 

fcra*Mi|B|«KLT, 11 1 9 (C^Sft* J: ^ &J£Pa@« <° 

/Co <£Ps®fflj»#JI 3 14, HI 7i:/7?iH.^^'J 
v^SUfcfliv^ S-f«"97.^« Corning 8 7 

059 : n-^v^ttgj : 0. 7imif) ±i:EgNiRt 
JgjSL, £<bKT i CBSiN i flgi 
t IcioTB^LTto ffi/f&«4N i Kj&U lg. T i C 
BW*1 OJfi&.&.kdKU N im<75MJ¥li2 Onnu T 

14. Ell 7(CiJV>TS*lfflKtv-v v *-*ECLfc 
Zly + ^-^Ogfifflvs T i CSU4, so 
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S3 0 0t, 5 Pa> A r iS^ i£ J| 4 6 sccnu T 

■fe?-W>:#\*S£ji4 sccnu SiKl 7 <OR 1 kWi 

U 7y-K«WMtaLf;. 4fcNiBII4, 

ML/:. 
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«j-&TEM¥3i£0 3 0 (AK«) .03 1 (lftj&9 
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14^2 0-»:a%T*)o7'Cc 
[0 1 12] ±E©fc»ffiWayB*^Kov*-C#tt*W 
-<fc 0 *i**0 3 3*5 4U-*1I3 4 ir^-fo 0 3 3(4. y 
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T*IJ» ttffiVaciil QToTvfmtz*) t<0T*4o 4 
7*j, 1341*77^7--^^^^^ (Fowler-Nordhe 
in) 7"o->h (F-N^nn) T-*4 e 

[0113] zixh(nm^x *). *%mwti&ttMm 

[0114] ^fflSsCT 7 

<Dtz#><oi$mmmmftm 3 *t iitu ciio$i 
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1 9#hb) If/:. 3 (4, HI 8tc^$ 

fli>T i 9~Yy Y 2 \ mt&W4lZ33if2>i><Dtm 

3£*lKi£»TiR (2 0nraJ¥) fc^JSU 
$t>tcro±C:T i CM (5nmlf) tJBJBU OT£fcl4 
Htt«6tra*ULfc. TiROj£R&#»4, 
ON i RUigC, T i CROffiK&fHi?Htfl6 fcHMft 

ions) iwiiiar, ^niffl$#i3 io 

U2 7 0im) *MWuLtz'&, 1$mmmi¥& 3 i&tiit b 

tz 0 *o&, nnme tmmzLx^ ffRstauBX?- 

*»fco fztzL, 3 ***ffil.0UlDl 

y^^-vjiy^v^ (R I E) «rJflv»fco iOi^OR 
I E^^liff^l 5Pa, CF4 e£i4 Osccm, 02 ffiS 
1 Osccm, R F>-<7- 5 0 0W , g«iS<83 OtiL 

[01 1 6] ±m\z&^x, i&m'ik mmmrn) t&M 20 

EMtSMS#J:U f XRDifl!l5e£fi : c>7to iSifc 
«6i:EI*©«fi)*jj*U iAlCJtO, TiCO^fjfc 

iaaSt©?&Bf«^**MI3»i, HI 3 £jj*£*L&J:3& 

' [Oi l 7] ±EO*HF-KJ»»t*»MMl Oir-H 
gtOffiStd I40-. 7^m iLfc. ?SI£gKiS»t 
*T i Ctt?-0¥*&ttai4> XRDOg**f» 5 rang 
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OTto tfcT i C&?-OT i T h >J 
lift 2 0#«%T*-sfc. T i ©tt*H»li3. 
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[0 1 18] ±CO^ttS«aUIX7-C'9V>T|KlfcM6 

mmmbtitzc 
[oii9j nnm s 

1 9#.b?J #P4ffiffljf#/f 3 14, 2?J&t?0 6-effl 

Wc*/*? 9 >^{Hc4sv>TN i 9-Yv FOi»to 
Di:Mo^-y?l« (Mo«99. 9%JEl±, 
^lilBli:) *tt«i-4IJjW4ra«j£©»«4:J8v»TJ&jK 
L/Co StlUIgMoi (2 0naJP) £® 

j£L, 3fcC£0±CT i CI (5nmU) iBf&L, &t 

mm*nmw6 tmmi-Lfzo moro«r*#i4, h 

tt«6 0Niii:*C, T i cm<Di&mg:ftlinM.W6 

tmmizftotzo 

[o 1 20] z<D£iizLr. {%mmmmte®3 so 
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Jj2 7 0nm) 5MLfc|, ^lISfti3^i«tt 

fco -toft, Hi6«7 tra»KLT, $RS«»^X7- 

[0 12 1] ±EKi3V»T, £Rft (I^JiSli) t&M 

EMSI^^4^XRDj|iJ5c«r=}fo/co -Ofe^li, Hife 
{&J6 tlsUISOflgfr^L, MIt:i 5, Ti COfrffc 
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[0 12 2] iEOS^f-KSitilfrHESl otr-n 
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lift 2 0#«%-C*>o*:o M o OftVH&ti 4 . 

3eVT-feSo 
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[0124] HMfll 9 
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US1. lmm^*'7^*^<0±lC^5 v *fflg£jB£J? 3 2 
i: UT<OA 1 R£, 9 V >/$CT 0 . 3 O 

a*«7*h'jy^7^j3t*i: 
4 <0 mfe<om8L'<9 - > ICJDI Lfco 
[0 12 5] ^ClcH2 2 J: iC, y 9m 

mum 3 2«sst:, ^^-ti3 6&xzn§mmmm 

#13 3t Lt, Mo (J?§ 2 0 Onm) & i IFN i /T 
a C Sr^.^<v ^ U 'JltlSU^o ±E^.^--9"S 

3 6£J:t/?%llSffl*#J13 3«OJt«UI4H 1 8 
it* J: ^ 421-/ * ? ^ -JSO^^ v 9 'J > ^Stt^ 
Mo, N i, Ta(0#?-/7 h^EfiLTiq 
— H^SSrt-C&aWKJ&saLfco Mo, N i, Ta<0 
h t LTIiv^-fnt^JK 9 9. 9%£Ul, If 

[ 0 1 2 6 ] M o <OfiS;R^^(±S«>aS 3 0 0 *C, A r 
#^SI5 Osccm, E.JJ0. 5Pa, ^jf. 1 7©RF^7 
-lkWtU, 7 J- KHS-^7> K»=K*+* tot L 
/Co ifcNi/TaCM^ ^MCT 6 t mU<03£5L 
mm&lzX*), N i R (2 OnmiP) t T a CR (5nn 
I?) t3r.r<0 JUT*, l/ffei^l OS^H^a^ 

L/Co JiKR^ftliT i h**T a^-y-; M;f 

[0 12 7] Z<DZ 1 )lzLX'<$m®.mmftl§3 3 (^fls 
-JiV'T5 0 OrT-^, -OiSgiCT 1 ^n^L 
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2 IzmZtiZXl &ft#ffi$i3 3 b^!!2 3 iZTfiZti 

[oi2 8] ±feu£v>-t\ i&Wk'& (&Mwm tm.m 
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19 3 6 £JDIU H 2 4 K^; $ ft* 

[0 13 0] 12 5C;f£*i&J:3£, K 

l 4 b (6 0 OnraiP) b (2 

0 Onm) ZI&fc-tZtztbK^ mmmzX*) Si02*i 
VC r ZZ<7)m&-C£:mi l zi$.!&Ltzo iifJi, W>** 
h 3 5 ±iz^m% S i 02 1 4 a # J: V C r 7 a 

^.fcOq^fcS i 02 Kl 4 a. C rJR7 a *Bft*tT 

V- h^ffi/p 7 b^iD^- 1 4 bSr-7* 

h-xyf-V^iDlU HI 2 6 £ :ft..2> J: h US 

ZMiULtZo <$Pt@4 O^tc&JtaT 

a CS?©N i v MJ •>^^.UJ*i-StiJ'g-li#*3 2 0-f£» 
%-C*o^o T a CWftVr*flSS:(i3. 9 3eV"C* 

[0131] io^KffiW^iBX^Kov^rsiatffiie t 

[0132] £ <om> HJfcifll 6-9 KiiV,>T, Mo-T 

1 N, C r - L a Be ^©«* <OttK<0®.&if?mmz 

[0 13 3] 

(IC) , nWkY7>V*9 (TFT) *ici*|g»*« 
I 0 1 3 4] ft* L < 14, »tttt*mott?-jWfrHSffi« 
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* * t *> L^ftiam*4*tt* *> o 
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[0 14 0] fit, ft&««#«*S&tc«tfe9i-« 
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[H i ] *«9io^»**^»S*^o-«Sr^t»a-a: 

[12] mi wfcBffifc^sx^oaaig* jj*i-»fiii 
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CTIfibS. 40 
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[H2 4] 12 0 OftESffim^jfJi^cDSSiiiiefc^i- * 
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m-c*4o 
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